Contrary to hexathiacalix [6] (2) 7,8 as well as trithiacalix[6]-arene H 6 L 3S8,9 (Scheme 1) in which phenol units are bridged by methylene and sulfide groups in an alternate manner, which temped us into a question how complex morphology is affected by reducing the number of sulfur donors. Herein, we report X-ray structure of trithiacalix [6] . 10 X-ray structure of the complex showed a rectangular wheel structure with nanosized dimensions; ca. 2 Â 2 nm 2 base and ca.
Nanoscale architectures have attracted much attention because of their potential to serve as molecular devices, molecular machines, and functional materials. 1 One of the most effective strategies to construct the structure relies on noncovalent self-assembly based on precisely designed ligands to be spontaneously connected by metal ions. 2 In the efforts toward rational design of ligands to afford nanosized complexes, we have demonstrated that tetrathiacalix [4] arene (1) 3,4 as well as hexathiacalix [6] Figure 3a ). 5 Moreover, two pentacopper(II) cores are further bridged by oxo and hydroxo ligands to form decacopper(II) cluster encapsulated in a nanosized sphere consisting of two hemispheres of L 6S6À . Recently, we have provided a practical method for the preparation of dithiacalix [4] arene (2) 7, 8 as well as trithiacalix [6] arene H 6 L 3S8,9 (Scheme 1) in which phenol units are bridged by methylene and sulfide groups in an alternate manner, which temped us into a question how complex morphology is affected by reducing the number of sulfur donors. Herein, we report X-ray structure of trithiacalix [6] Figure 1S ). The wheel has a cavity with a bottleneck of ca. 3 Â 3 Å 2 rectangle, inside of which are included ca. 20 water molecules. In the crystal, the wheel complexes are packed to form a sheet in parallel with ab plane, which is layered in a staggered manner along the c axis to give continuous channels of wheel cavity ( Figure 2S ).
Scheme 1. Sulfur-bridged calix[n]arenes (n ¼ 4 and 6). 
, including water molecules. The carbons, oxygens, sulfurs, and coppers are in gray, red, yellow, and green, respectively. 
Since the crystal has crystallographic fourfold helical axis, the octacopper(II) complex can be divided into four crystallo- Figure 2 ). In this unit, two Cu II ions (Cu1 and Cu2) are in a square-pyramidal coordination geometry with different sets of coordination atoms of O 4 S and O 3 S 2 , respectively. Cu1 is located at the center of the basal square consisting of S1 ion is accommodated in a five or six coordination environment (Figure 3a) . 5 Thus, H 6Àn L 6SnÀ acts as an endo-type ligand to end up with a spherical cluster morphology. On the other hand, Figure 2 is indicative of the precursor of octacopper(II) wheel complex to be dicopper(II) unit [Cu 2 H 2 L 3S ], because the number of Cu II -H 2 L 3S4À coordination bond between two units (3 bonds) is smaller than that inside a unit (6 bonds). Considering squarepyramidal coordination geometry of the Cu II centers as exemplified by the decacopper(II) complex, each Cu II in the precursor of wheel complex should also have two donating atoms, D, at the equatorial positions (Figure 3b) In summary, we note regulation of the number of sulfur donors in the bridging moiety of calix [6] arene is an important factor to determine whether Cu II centers settle inside the pocket of calix ligand or interconnect the ligands to lead to wheel topology in the self-assembly processes. In this context, structural study of Cu II complexes with a series of thiacalix [6] arenes with different numbers of sulfide bridges at different positions 9 is a crucial task to obtain a strategy for rational design of a nanosized molecular architecture.
3S
(43.4 mg, 4:2 Â 10 À2 mmol) in CH 2 Cl 2 (3 mL). After stirring the reaction mixture at ambient temperature for 8 h, the solvent was evaporated to dryness. 
